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In the fields of telecommunication and optical metrology, phase 
demodulation is one of the most important devices that are used to 
measure the phase of the phase modulation signal. Different techniques 
such as phase lock loop, zero-crossing, and frequency counting are used 
to sense the phase in real time. This proposal provides a novel phase 
measurement technique, which combines an automatic gain control 
circuit with a differential amplifier to convert phase modulation into 
amplitude modulation. Then the amplitude of the signal output from the 
differential amplifier is proportional to the detected phase. The 
proposed technique has the features of faster response and higher 
precision in the phase detection. 
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tetiLffi-m&3.(phase demodulator, PD)*T MR &tefa-m^it$t 

sfc. 

(phase modulation, PM) t ife^f tefa&m ' # ""Tit A3 -kit m > = #m# « 
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-fMftsfclS (phase meter) - $^a;&Aii(lock in amplifier)^ ^g-fit^K^fag | 
5S-(phase lock loop, PLL) # 3r jt£ ; |SJ B*#^T A*#*tH « $ 3t 
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(frequency modulation, FM)-f£$fcj^ zero-crossing #j1|S&-||&tt^:fi 
(counter)^ B^JMm-ff SfetttlS^it/, ' J£*n#-4MfT %i t tfitlSflfl* 
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JL * 4fr9H£91 ( ) 

1, {cot) = 2k x cos{cot + <t> s ) + DC ( 1 ) W*} 

I r {cot) = 2k 2 cos{cot + & r ) + D.C (2) 

*t ' {K,k 2 )frm&tefam&mt%itfafrte&m^$-% % 

m 

Eq. (l)*o Eq. (2)^7^ £ 



{cot) = 2£, cos(<yf + f M ) (3) 

/, {cot) = 2k 2 cos{a)t + (p r ) (4) 

*>%-M ' ^^'J^Eq. (3)^7 Eq. (4)f^Stet«/1!'J£^f **»*H:fcS8& 
$-%itma g-AM^t- ^£tfr*fii^# , ]'tS& (automatic gain control, 



AGC)(100)(1105p^S. patent no. 5606284)^ * 'J • ftfe&vbtefam^it 
A 

fattm%A'hte%3-&&&--®%Lfek » #Zp*,=* 2 =* - H»J Eq. (3) 
Eq. (4)^ 

^ /, {cot) = 2k cos{cot + <l> s ) (5) 

% 

t I r {cot) = 2k cos{o)t + <p r ) (6) 

J ^'J* Eq. (5)*n Eq. (6) t XitetiLtfk® +</>,) • ft'J Eq. (5)** Eq. (6) 
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2 /,(orf) = 2^cos[^ + i(^ -0 r )] (7) 
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/, (<ar) = 2k cos[<ar --(0 S - 0 r )] . 



•(8) 



m-Eq. (7)*o Eq. (8)^TA.S'J^^^cAe (differential amplifier)(120)^i ^ 



sin(<yr) ., (9) 



*tA^4-^, - r^tfr^ A ii&t ±fi£(gain) • 

tWftflT ^(amplitude modulation, AM) » A'i^^-i/I'J^j^g'fit'ft 
St sin (4p> iciE- fcb ' M.3-$LA.4yk 1% - -fe;fl -fit 4 ftj S^c^iAti^ $ ; 

*3*£.4#H&tS*S&'fi' fife ' 4**J#£jgi&&*rAt&&i5 • Hist^h 



4>£sin(-^p) 



A^^r.it*-ft fit&3£4t£(i30) > #'j^4atsA'j 

# Sfc : *□ |A^| < 10° ' H>J sin* s x $7 lifl - Eq. (9)T ft 



hu, (a*) = |2?*A0| sin(<yf) (10) 

Eq. (10) t C^O^^t+iA'hJLtb^A^ » ® itb" 5 T*^ti^t^^.S.^P 

M*^t^S^^(130)t^^:^'t5|-^^'i , IA^ff8^f B K^^ . iij 
||2^| = 2^t^ = 2^ (11) 
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4^: sin(- 



sin(<ztf) . 
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te*Mua&4(i30)t ^-^s^tb^tH ' -zrm&i agc #titrfj 

f S£-^m^-^$'H# Sfe(error signal) > Mft#;fcMjtA^ If ^(nulling) 
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1. -*3MHfc*MH!t* ' ja*j*|-fflJtic&#*«^*B4fc1W*4L 
»J fsUf ft /, (a*) = 2/fc, cos(<ar + & ) - ^ |S] jft ^ 4^*1 iSLM^L^^ 
it ft / r (<»f) = 2* 2 cos(fljf + # r )^*^* ; *tA^ = ^-^ ' eMatfLff^ 

i^^j^a^A^^ai^^^a^t^^^f ft ; -;£t&3iAfi^-t.i& 
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ffl «4&0fc — -fe^J-ft % ' -TfitB^^^A^If ^(nulling) - tftfaM. 
41*8 -fit fcb*StI5 ' #J-XlI^.J|g^a>fiLj:A^ l#iLg ik^'J A<* i^^b^ 
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